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DETAILED ACTION 
Priority 

1 . Receipt is acknowledged of papers submitted under 35 U.S.C. 1 1 9(a)-(d), 
whicli papers have been placed of record in the file. 

Claim Rejections - 35 USC § 112 

2. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter, which the applicant regards as his invention. 

3. The following claims are rejected under 35 U.S.C. 112, second paragraph, 
as being indefinite for failing to particularly point out and distinctly claim the 
subject matter which applicant regards as the invention. 

Claim 1 : 

• The following limitation "a detector detecting a time interval" appears to be 
unclear in that it is not known how it "detects a time interval". Suggest 
rephrasing the claimed limitation as follows "a detecting circuit detecting a 
time interval". 

Claim 15 : 

• The following limitation "a detector detecting a time interval" appears to be 
unclear in that it is not known how it is differentiated from the horizontal 
synchronization detector and how it "detects a time interval". There is not 
shown a supplemental detector for specifically detecting the time interval. 
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Suggest rephrasing the claimed limitation as follows "a detecting circuit 
detecting a time interval". 
Claim 31 : 

• The following limitation "a detector detecting a time interval" appears to be 
unclear in that it is not known how it is differentiated from the horizontal 
synchronization detector and how it "detects a time interval". Suggest 
rephrasing the claimed limitation as follows "a detecting circuit detecting a 
time interval". 

Claim 32 : 

• "a plurality of the light beams" is unclear since there is only one light beam 
source being claimed. It should be rephrased as follows "the light beam". 

Claim 33 : 

• "a plurality of the light beams" is unclear since there is only one light beam 
source being claimed. It should be rephrased as follows "the light beam". 

Claim 34 : 

• "a plurality of the light beams" is unclear since there is only one light beam 
source being claimed. It should be rephrased as follows "the light beam". 

Claim 35 : 

• "a plurality of the light beams" is unclear since there is only one light beam 
source being claimed. It should be rephrased as follows "the light beam". 

Claim 38 : 

• The following limitation "a detector detecting a time interval" appears to be 
unclear in that it is not known how it is differentiated from the horizontal 
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synchronization detector and how it "detects a time interval". Suggest 
rephrasing the claimed limitation as follows "a detecting circuit detecting a 
time interval". 
Claim 39 : 

• "a plurality of the light beams" is unclear since there is only one light beam 
source being claimed. It should be rephrased as follows "the light beam". 

Claim 40 : 

• "a plurality of the light beams" is unclear since there is only one light beam 
source being claimed. It should be rephrased as follows "the light beam". 

Claim 41 : 

• "a plurality of the light beams" is unclear since there is only one light beam 
source being claimed. It should be rephrased as follows "the light beam". 

Claim 42 : 

• "a plurality of the light beams" is unclear since there is only one light beam 
source being claimed. It should be rephrased as follows "the light beam". 

Claim 45 : 

• The following limitation "a detector detecting a time interval" appears to be 
unclear in that it is not known how it is differentiated from the horizontal 
synchronization detector and how it "detects a time interval". Suggest 
rephrasing the claimed limitation as follows "a detecting circuit detecting a 
time interval". 

Claim 46: 
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• The following limitation "a detector detecting a time interval" appears to be 
unclear in that it is not known how it is differentiated from the horizontal 
synchronization detector and how it "detects a time interval". Suggest 
rephrasing the claimed limitation as follows "a detecting circuit detecting a 
time interval". 

Claims 2-14, 16-28, 36-37, 43-44 are dependent from claims 1, 15, 31 and 42 
above and are therefore indefinite. 
Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

4. The following is a quotation of the appropriate paragraphs of 35 
U.S.C. 1 02 that form the basis for the rejections under this section made in this 
Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described In a printed publication in this or a foreign country or in 
public use or on sale In this country, more than one year prior to the date of application for patent in 
the United States. 

5. Claims 1 , 2, 4, 6, 30-33 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Isono et al. (U.S. 4,872,065). 

Isono et al. discloses an image recording apparatus having a pixel clock 
generation apparatus comprising a detecting circuit (using counter 31) detecting 
a time interval (as a count value) between two horizontal synchronization signals 
(outputted by respective start sensor 12 and end sensor 14) (Fig. 6), a comparing 
part comparing the time interval detected by said detector and a target value 
(prescribed count value), and outputting a difference therebetween (col. 2, lines 
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46-61 ), a phase shift data generation part having a lookup table (translation table 
28) storing a pattern of phase shift data for controlling a phase shift amount of a 
pixel clock (the stored data representing crossover timing and crossover phase 
direction) (col. 8, lines 34-40), and reading and outputting the phase shift data 
from the lookup table based on the difference that is output from said comparing 
part, a high frequency clock generation part generating a high frequency clock 
(clock generator 15 generating a clock signal of a frequency N times the 
frequency of the dot recording clock signal) (col. 10, lines 53-61), and a pixel 
clock generation part generating the pixel clock whose phase is controlled in 
accordance with the phase shift data that are output from said phase shift data 
generating part based on the high frequency clock that is generated by said high 
frequency clock generating part. 
Isono et al. further teaches : 

• (referring to claim 2) phase control of the pixel clock is performed on each 
data area, where one data area is formed by a plurality of consecutive 
pixel clocks (Fig. 7), 

• (referring to claim 4) the pixel clocks subjected to phase shift are spaced 
substantially equally (Fig. 7), 

• (referring to claim 6) the pixel clocks subjected to phase shift are spaced 
unequally (col. 1 1 , line 64 to col. 12, line 12), 

• (referring to claim 31 ) a medium (3) to be scanned, a deflecting part 
(polygon mirror 8) deflecting the light beam output from said light beam 
source so that the deflected light beam scans (using scanning lens 9) said 
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medium to be scanned and forms an image on said medium to be 
scanned (Fig. 5), 

• (referring to claim 32) the horizontal synchronization detector consists of a 
unit separating the light beam deflected by the deflecting part, and two or 
more photodetectors (start sensor 12 and end sensor 14) receiving the 
light beams separated by said unit (using mirrors 1 1 and 1 3) and arranged 
at respective positions corresponding to the two or more specific 
horizontal scan positions (Fig. 5), 

• (referring to claim 33) the horizontal synchronization detector consists of a 
unit separating a part the light beam deflected by the deflecting part, two 
or more reflecting members (mirrors 1 1 and 13) arranged at respective 
positions corresponding to the specific horizontal scan positions, the light 
beams separated by said unit being incident on said reflecting members, 
and a photodetector receiving the light beam reflected by the reflecting 
members (Fig. 5). 

The method claim 29 is deemed to be clearly anticipated by functions of the 
above structures. 

Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 1 02 of this title, if the differences between the subject matter sought to 
be patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to which 
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said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

7. Claims 15-16, 18, 20, 29, 38-33 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Isono et al. in view of Hoshino et al. (U.S. 5,283,681). 

Isono et al. discloses all the basic limitations of the claimed invention 
except for the provision of three or more horizontal synchronization signals. 

Hoshino et al. discloses a scanning optical apparatus provided with means 
for detecting scanning beam spots at more than two points of the scanned 
surface (Fig. 11). 

It would have been obvious at the time the invention was made to a 
person having ordinary skill in the art to provide the device of Isono et al. with 
more than two detectors along the scanned surface as taught by Hoshino et al. 
The motivation for doing so would have been to allow precise measurement of 
the time interval at desired positions of the beam spots on the scanned surface. 

8. Claims 34 and 35 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Isono et al. in view of Yoshida (U.S. 6,476,955). 

Isono et al. discloses all the basic limitations of the claimed invention 
except for the reflecting/transmitting members. 

Yoshida discloses a scanning optical system having a start-of-scan sensor 
(10) for detecting a position of the light beam deflected by the polygon mirror (5) 
and separated by deflection on the bending mirror (12) and focused by the 
detector lens (11). 
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It would have been obvious at the time the invention was made to a 
person having ordinary skill in the art to incorporate the transmitting member or 
detector lens in the device of Isono et al. as taught by Yoshida. The motivation 
for doing so would have been to the beam to be precisely focused on the 
receiving surface of the beam detector 

9. Claims 41 and 42 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Isono et al. in view of Hoshino et al., as applied to claim 38 
above, and further in view of Yoshida. 

Isono et al., as modified by Hoshino et al., discloses all the basic 
limitations of the claimed invention except for the reflecting/transmitting 
members. 

Yoshida discloses a scanning optical system having a start-of-scan sensor 
(10) for detecting a position of the light beam deflected by the polygon mirror (5) 
and separated by deflection on the bending mirror (12) and focused by the 
detector lens (11). 

It would have been obvious at the time the invention was made to a 
person having ordinary skill in the art to incorporate the transmitting member or 
detector lens in the device of Isono et al. as taught by Yoshida. The motivation 
for doing so would have been to the beam to be precisely focused on the 
receiving surface of the beam detector. 
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10. Claim 45 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kanno (U.S. 6,366,336) in view of Isono et al. 

Kanno discloses a tandem image forming apparatus comprising a pixel 
clock generator (103) for generating a pixel clock based on the measurement of 
a scan time by the counter (102) as detected by the start-point detector and the 
end-point detector (Fig. 2). 

However, Kanno fails to teach the phase shift correction of the pixel clock. 

Isono et al. discloses a pixel generation clock and a phase shift correction 
based on the data stored on the translation table (see rejection in paragraph 5 
above). 

It would have been obvious at the time the invention was made to a 
person having ordinary skill in the art to incorporate the phase shifting correction 
of the pixel clock in the device of Kanno as taught by Isono et al. The motivation 
for doing so would have been precisely control the length of the scanning lines 
and the registration of the color image. 

1 1 . Claim 46 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kanno in view of Isono et al. and Hoshino et al. 

Kanno discloses a tandem image forming apparatus comprising a pixel 
clock generator (103) for generating a pixel clock based on the measurement of 
a scan time by the counter (102) as detected by the start-point detector and the 
end-point detector (Fig. 2). 
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However, Kanno fails to teach the phase shift correction of the pixel clock 
and the plural detectors. 

Isono et al. discloses a pixel generation clock and a phase shift correction 
based on the data stored on the translation table (see rejection in paragraph 5 
above). Hoshino et al. discloses a scanning optical apparatus provided with 
means for detecting scanning beam spots at more than two points of the 
scanned surface (Fig. 11). 

It would have been obvious at the time the invention was made to a 
person having ordinary skill in the art to incorporate the phase shifting correction 
of the pixel clock in the device of Kanno as taught by Isono et al. The motivation 
for doing so would have been precisely control the length of the scanning lines 
and the registration of the color image. 

Allowable Subject Matter 

12. Claims 3, 5, 7-14, 17, 19, 21-28, 36-37 and 43-44 are objected to as being 
dependent upon a rejected base claim, but would be allowable if rewritten in 
independent form including all of the limitations of the base claim and any 
intervening claims. 

1 3. The following is a statement of reasons for the indication of allowable 
subject matter: the primary reason for the indication of the allowability of claims 
3 and 17 is the inclusion therein, in combination as currently claimed, of the 
limitation "wherein the phase shift data generating part stores a plurality of the 
lookup tables, and the lookup tables from which the phase shift data are read are 
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switched within one scan line period", which is not found taught the prior art of 
record considered alone or in combination. 

The primary reason for the indication of the allowability of claims 5 and 19, 
is the inclusion therein, in combination as currently claimed, of the limitation 
"wherein the phase shift data generation part includes a unit that sets an interval 
between the pixel clocks subjected to the phase shift to a value obtained by 
multiplying a reference value by a multiplying factor for correction corresponding 
to a resolution", which is not found taught the prior art of record considered alone 
or in combination. 

The primary reason for the indication of the allowability of claims 7 and 21 , 
is the inclusion therein, in combination as currently claimed, of the limitation 
"wherein, in an image height region having a great variation of a main scan dot 
position shift, an interval between the pixel clocks subjected to phase shift is 
decreased compared to in an image height region having a small variation of the 
main scan dot position shift", which is not found taught the prior art of record 
considered alone or in combination. 

The primary reason for the indication of the allowability of claims 8 and 22, 
is the inclusion therein, in combination as currently claimed, of the limitation 
"wherein the phase shift data generation part switches, for each scan line, a 
plurality of the lookup tables from which the phase shift data are read", which is 
not found taught the prior art of record considered alone or in combination. 

The primary reason for the indication of the allowability of claims 9 and 23, 
is the inclusion therein, in combination as currently claimed, of the limitation 
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"wherein, when there are consecutive scan lines to which the phase shift data of 
an identical pattern are output, the phase shift data generation part varies the 
pattern of the phase shift data", which is not found taught the prior art of record 
considered alone or in combination. 

The primary reason for the indication of the allowability of claims 10 and 
24, is the inclusion therein, in combination as currently claimed, of the limitation 
"wherein, when there are consecutive scan lines to which the phase shift data of 
an identical pattern are output, the phase shift data generation part varies the 
pattern of the phase shift data by switching a plurality of the lookup tables", which 
is not found taught the prior art of record considered alone or in combination. 

The primary reason for the indication of the allowability of claims36, 37, 
43, 44, is the inclusion therein, in combination as currently claimed, of the 
limitation "the light beam source for reference", which is not found taught the prior 
art of record considered alone or in combination. 

Contact Information 

Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Hai C Pham whose telephone number is 
(571 ) 272-2260. The examiner can normally be reached on M-F 8:30AM - 
5:30PM. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Stephen D Meier can be reached on (571) 272-2149. 
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The fax phone number for the organization where this application or proceeding 
is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll- 
free). 
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